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(57) ABSTRACT

The invention relates to a high-temperature sensor compris-
ing contact wires in a metal tube, preferably a bent metal
tube for arrangement especially inside the exhaust gas
system of an internal combustion engine, and spacer bodies
distributed in rows along the contact wires so as to maintain
the contact wires at a predetermined distance to the inner
wall of the metal tube. According to the invention, every
spacer body is approximately ovoid, the diameter of the
center portion of the egg being not wider than the inside
width of the as yet unbent metal tube. The spacer bodies are
injection-molded polymer ceramic parts molded onto the
contact wires.

6 Claims, 2 Drawing Sheets
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HIGH-TEMPERATURE SENSOR FOR
ARRANGEMENT IN A METAL TUBE,
ESPECIALLY INSIDE THE EXHAUST GAS
SYSTEM OF AN INTERNAL COMBUSTION
ENGINE

The invention relates to a high-temperature sensor com-
prising contact wires in a metal tube, preferably in a bent
metal tube for arrangement especially inside the exhaust gas
system of an internal combustion engine, and spacer bodies
distributed in rows along the contact wires so as to maintain
the contact wires at a predetermined distance to the inner
wall of the metal tube.

A temperature sensor is provided in DE 10 2005 030 643
Al. DE 102 11 029 Al describes a temperature sensor.

Internal combustion engines for vehicles, but also other
internal combustion engines, have a plurality of high-tem-
perature sensors for maintaining exhaust gas limiting values
and also for protecting components in the exhaust gas
system of the internal combustion engine. These are accom-
modated in an associated metal tube as a so-called “contact
group”.

If the metal tube is to be curved, which corresponds to a
frequently used 90° variant of high-temperature sensors, the
metal tube provided with the contact group positioned
therein is curved by a bending process. On the one hand, the
entire contact group must have sufficient play so that it can
be joined without any problems, on the other hand any play
still present after the bending must be eliminated so that no
failure rupture of the arrangement of high-temperature sen-
sors, in particular their contact wires, can take place due to
the enormous vibrations during operation of the internal
combustion engine.

Arrangements are known which, for example, are encased
by quartz glass silk and embedded in a filling of aluminium
oxide powder.

The encasing with quartz glass silk and the subsequent
embedding in the aluminium oxide powder filling requires
corresponding production processes which lead to corre-
sponding increases in cost during the preparation of high-
temperature sensors.

It is the object of the invention to simplify the structure or
the arrangement of a high-temperature sensor, in particular
in the 90° variant, from the production technology view-
point.

This object is solved according to the invention by the
features of claim 1.

Further developments and advantageous embodiments are
obtained from the features of claims 2 and 3.

The high-temperature sensor according to the invention
comprising contact wires in a metal tube for arrangement
especially inside the exhaust gas system of an internal
combustion engine, where spacer bodies distributed in rows
along the contact wires are provided, is characterised in that
each spacer body is approximately ovoid. This particular
shape of the spacer body where the diameter of the centre
portion of the egg is no wider than the inside width of the as
yet unbent metal tube enables completely automatic manu-
facture of the entire installation group comprising the high-
temperature sensor with contact wires as well as the spacer
bodies distributed in rows along the contact wires.

Since the diameter of the centre portion of the egg is no
wider than the inside width of the as yet unbent metal tube,
the contact group of contact wires, spacer bodies and high-
temperature sensor can be joined without any problem.

The spacer bodies are particularly advantageously injec-
tion-moulded polymer ceramic parts moulded onto the con-
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tact wires. Naturally other equivalent materials are also
suitable in order to manufacture the spacer bodies automati-
cally therefrom in the injection moulding process. Any
insertion parts which can be overmoulded can be disposed in
injection moulds.

As a result of their particular shape, the ovoid spacer
bodies have an upper radius which is smaller than the lower
radius. During the bending deformation of the metal tube,
the stretching of one of the walls of the metal tube and the
compression of the respectively other wall, results in the
rotation of the ovoid spacer bodies in such a manner that the
radially interior flank abuts against the smaller radius of the
metal tube and the outer flank abuts against the larger radius.
A compensation of the different radii of the metal tube is
therefore given. This compensation leads to a clamping of
the spacer bodies inside the metal tube so that the spacer
bodies are braced in the tube. A filling with aluminium oxide
powder or an encasing with a quartz glass silk is eliminated.
The manufacturing costs are thereby reduced. It is of not
inconsiderable importance for the invention that the contact
group is initially drawn into the metal tube and only then
does the bending process take place as a result of which the
metal tube acquires the predetermined curvature.

As a result, during the bending compensation of the play
is achieved as a result of the variation of the fits between the
widths of the metal tube and the diameters of the spacer
bodies of the contact group caused by the manufacture.

Preferably the outline of each spacer body corresponds to
an ovoid line of a cubic equation. For example, an equation
2y*=(x-1)(x-2)(x-3) can be applied.

Other ovoid lines which are suitable for bringing about
the previously described clamping are also suitable for
forming spacer bodies.

An exemplary embodiment of the invention from which
further inventive features are obtained is shown in the
drawings. In the figures:

FIG. 1: shows a sectional view of a metal tube with spacer
bodies distributed in rows along contact wires;

FIG. 2: shows a side view of a spacer body according to
FIG. 1; and

FIG. 3: shows a section of the curved metal tube com-
pared with FIG. 1 with spacer bodies located therein

FIG. 1 shows a side view of a metal tube 1 into which a
type of chain of pearls of spacer bodies 2, 2', 2" intercon-
nected by contact wires 3 is drawn.

The number of spacer bodies of such a contact group can
be arbitrary depending on the length of the contact wires but
always at least two spacer bodies form a contact group.

The contact wires are connected to a sensor not shown
here, for example, a high-temperature sensor which delivers
measured values via the contact wires to an electronics
system not shown further in which the measured values are
evaluated.

The metal tube 1 can, for example, lead via an associated
hole into an exhaust gas system of an internal combustion
engine in order to tap corresponding exhaust gas values via
the sensor located at one end of the metal tube.

The metal tube 1 preferably consists of chromium-nickel
steel (e.g. Inconel 601) which is and remains corrosion-
resistant even at high temperatures.

In the contact group shown in FIG. 1 three spacer bodies
2, 2', 2" are shown which are interconnected by contact
wires 3. These normally comprise two contact wires which
run approximately parallel to one another onto which the
spacer bodies 2, 2', 2" are threaded for example.

Each spacer body 2, 2', 2" is a shaped injection-moulded
part made of polymer ceramic which is configured to be
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ovoid. In this case the diameter of the centre portion of the
egg is no wider than the inside width of the as yet unbent
metal tube.

FIG. 2 shows a side view of a spacer body 2 which has an
ovoid shape where “S” denotes the axis of symmetry of the
ovoid body. An egg is narrower at one end and in addition
to the feature of a single axis of symmetry “S”, also shows
the feature of different radii, for example, R1 and R2 within
an ovoid line predefining the outline.

If a spacer body having the shape apparent from FIG. 2 is
inserted into the metal tube 1 according to FIG. 1, the
contact points a and b touch the inner wall surface of the
metal tube 1, where the contact points a and b have the
spacing ¢, which approximately corresponds to the inside
width of the metal tube 1.

In the spacer shown in FIG. 2, the radius R1 is greater than
the radius R2.

FIG. 3 shows the metal tube 1' in curved shape. The
spacer bodies in the curved metal tube 1' are here designated
by 2 and 2"

Since the outer wall 4 of the metal tube 1' is stretched into
the envisaged curvature during bending whilst at the same
time the inner wall 4' is compressed, the spacer body 2' has
rotated in the direction of the short arcuate arrow 5 with
respect to the spacer body 2. As a result of this rotation
through the angle 13, the contact point a of the spacer body
2' has migrated from its previous position a' and is now
located in a position in which some play would be given
between spacer body 2' and the compressed inner wall
surface of the metal tube 1'. Since the spacer body 2' has
rotated however, its larger radius R1 comes to abut with the
inner wall surface of the metal tube which runs around the
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curvature centre point m with a smaller radius, with the
result that the braced contact at point a' is re-established.

The invention claimed is:

1. A high-temperature sensor comprising:

contact wires in a metal tube, for arrangement inside an

exhaust gas system of an internal combustion engine,
and

spacer bodies distributed in rows along the contact wires

so as to maintain the contact wires at a predetermined

distance to an inner wall of the metal tube,
each spacer body being ovoid for compensation of the
different radii of the metal tube during a bending deforma-
tion of the metal tube, where this compensation leads to a
clamping of the spacer bodies inside the metal tube, where
a diameter of a center portion of the spacer body is not wider
than an inside width of the metal tube.

2. The high-temperature sensor according to claim 1,
wherein the spacer bodies are injection-moulded polymer
ceramic parts moulded onto the contact wires.

3. The high-temperature sensor according to claim 1,
wherein the outline of each spacer body corresponds to an
ovoid line of a cubic equation.

4. A motor vehicle comprising an internal combustion
engine and an exhaust gas system and at least one high-
temperature sensor according to claim 1.

5. The high-temperature sensor according to claim 3,
wherein the cubic equation is 2y*=(x-1)(x-2)(x-3).

6. The high-temperature sensor according to claim 1,
wherein an axis of symmetry of each spacer body is coaxial
with a longitudinal direction of a corresponding contact
wire.



